Hitherto, the regulation of the synthesis of plastid proteins has mainly been studied in green algae and higher plants. For these plants it is now well established that the synthesis of plastid proteins is under the control of light and phytohormones and in the case of several algae under the control of a metabolizable carbon source in the culture medium (5, 8, 20, 27) . The enzyme RuBPCase3 is one ofthe most thoroughly studied plastid proteins in green algae and higher plants.
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It is composed of eight large and eight small subunits. In green algae and higher plants the LSU is encoded by plastid DNA and synthesized on 70 S ribosomes, while the SSU is encoded in nuclear genes and is synthesized on the 80 S ribosomes of the cytoplasm as a precursor polypeptide (11, 13, 17, 22) .
In a previous paper (25) we have demonstrated that in the unicellular eukaryotic alga Cyanidium caldarium, the SSU of RuBPCase is synthesized together with the LSU of the enzyme by poly(A)-RNA. Both subunits are synthesized in the size of the mature subunits. These findings suggest that the gene for the SSU of RuBPCase may be encoded in the plastid DNA of this 1 Supported by the Deutsche Forschungsgemeinschaft, Bad Godesberg. alga.
The systematic position of C. caldarium is still uncertain. Cyanidium shares several properties with the unicellular red algae of the genus Porphyridium (10, 23, 26) . But in contrast to red algae, Cyanidium can exist in a hot and acidic environment and furthermore, it is able to grow heterotrophically in the dark with glucose as carbon source. Under heterotrophic culture conditions the plastid is strongly reduced in size and thylakoid make up. Moreover, it completely loses its photosynthetic pigments Chl, PC, and APC (6, 12, 24) . The subject ofthis paper is to investigate how light and glucose control the concentration of RuBPCase and the phycobiliproteins and their corresponding mRNAs.
MATERIALS AND METHODS
Culture of Algae. Cyanidium caldarium Geitler (Sammlung von Algenkulturen, Gottingen, FRG, strain 107.79, originally Allen's strain 14.1.1) was cultured as described previously (25) with the modification that the medium was supplemented with the micronutrients used by Ascione et al. (3) and with 1% soil extract. In the [35S]sulfate labeling experiments, (NH4)2SO4 was replaced by the same amount of NH4C1.
Isolation and Purification of RuBPCase and Phycobiliproteins. The subunits of RuBPCase, PC, and APC were purified as described by Steinmuller et al. (25) . Separation of the proteins of the (NH4)2SO4 precipitation (33-55% saturation) on DEAEsephacel yields three protein peaks (Fig. 1 BPCase by measurement ofthe enzyme activity. The blue colored peaks II and III correspond to PC and APC, respectively, as determined from their absorption spectra (23) . Yet the bulk of phycobiliproteins has already been removed with the first (NH4)2SO4 precipitation (0-33% saturation) as is shown in Figure  2 . The purity of the isolated proteins was examined by SDSelectrophoresis on 12.5% polyacrylamide slab gels (Fig. 2) . Mol wt determinations reveal 55 kD for the LSU and 15.5 kD for the SSU of RuBPCase. These values are in good agreement with the results of Ford (14) . PC and APC were also separated into two subunits with the following mol wt: a-PC, 16.6 kD; #-PC, 20 .2 kD; a-APC, 16 kD; and fl-APC, 17.8 kD. Antibodies against each subunit were raised in rabbits using standard procedures. Antisera were used without any further purification. Identification of the subunits was performed with the corresponding antibodies (25, 27 Tris-HCI-buffer (pH 7.8), 15 (Fig. 3) . After (Fig. 4) . On (lanes 3 and 4) . These results show that both subunits of RuBPCase and the subunits of the phycobiliproteins are synthesized at a high rate in autotrophic cells whereas their synthesis is low or absent in heterotrophic cells.
Cell-Free Translation of Poly(A)'-and Poly(A)-RNA from Autotrophic and Heterotrophic Cells. In our preceding studies (25) we have established that both subunits of RuBPCase and the subunits of PC and APC are synthesized by poly(A)-RNA in the size of the mature forms. Synthesis of both subunits of phycocyanin by poly(A)-RNA was also established by Belford et al. (4) . The most prominent translation products of poly(A)-RNA from autotrophic cells (Fig. 7) are the LSU of RuBPCase, the ,-subunits of PC and APC, and a polypeptide with a mol wt of about 32 kD, which is probably the so called "32 kD protein" (16) . The SSU of RuBPCase and the a-subunit of PC are minor translation products. The amounts of SSU of RuBPCase and the a-subunit of PC change with different RNA preparations. This may be the consequence of the several washings of the isolated RNA which are necessary in order to obtain translatable RNA preparations (25) . The subunits of RuBPCase, PC, and APC were identified with the help of specific antibodies as described (25 
